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Abstract: [Background] Xishuangbanna Nature Reserve is rich in biodiversity, but few reports about plant
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growth promoting rhizobacteria especially actinomycetes in this reserve are found. [Objective] Screen the
plant growth promoting rhizobacteria in Xishuangbanna Nature Reserve and test their growth-promoting
ability. [Methods] Plant growth-promoting rhizobacteria was selected by five types of medium and followed
by taxonomic identification based on 16S rDNA sequence analysis. The ability of obtained strains to produce
IAA, siderophores, dissolved phosphorus, cellulase, and amylase activities were determined by Salkowski
method, CAS method, molybdenum anti-chromogenic method, CMC-Na method and improved Young
method, respectively. [Results] Fourteen strains of growth-promoting rhizobacteria, were isolated and
purified from soil samples and identified as Streptomyces, Nocardia, Bacillus, Ensifer, Mesorhizobium,
Azospirillum and Stenotrophomonas. Among the 14 strains isolated, strain B433 had the maximum capacity
of indole acetic acid (9.23 mg/L) at 12 d. The strains of B351, B453 and B546 had strong iron siderophore
production capacity, where the Su value were all >80%, and the maximum was 86.67%, with a strength
of +++++. Strain B541 showed the strongest phosphorus solubility, and the concentration of dissolved phosphate
reached 9.79 mg/L. The comprehensive cellulase production capacity of strain B442 was 31.86 U/mL. The
amylase activity of strain B412 was 16.07 U/mL. [Conclusion] The rhizosphere soil in Xishuangbanna
Nature Reserve contained a variety of growth-promoting rhizobacteria with strong and broad spectrum
growth-promoting ability, which is valuable for research and exploitation. This study provides reliable basis of
bacterial strain resource for the development of microorganism resource in Xishuangbanna Nature Reserve.
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Table 1 Classification of strains

Strains Genus Accession No. Similar strains Accession No. of similar strains  Similarity (%)
B351 Azospirillum MK301162 Azospirillum brasilense AB480699 99
B442  Bacillus MK301165 Bacillus aryabhattai MH671857 100
B453 Bacillus MK301165 Bacillus aryabhattai MHS553938 100
B541 Bacillus MK301165 Bacillus aryabhattai MHS553938 100
B642 Ensifer MK301170 Ensifer adhaerens KY820821 100
B545 Mesorhizobium MK301166 Mesorhizobium amorphae KF150349 99
B542  Mesorhizobium MK301166 Mesorhizobium amorphae LN890033 99
B546 Mesorhizobium MK301169 Mesorhizobium amorphae LN890033 99
B543 Nocardi MK301167 Nocardia asteroides MH241035 99
B547 Streptomyces MK301168 Streptomyces gardneri KF317978 100
B412 Streptomyces MK301163 Streptomyces lucensis FJ547130 100
B221 Streptomyces MK301161 Streptomyces chromofuscus FJ486284 100
B433 Streptomyces MK301164 Streptomyces graminisoli KY649414 99
B641 Stenotrophomonas MK301171 Stenotrophomonas maltophilia CP028899 99
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Figure 1 Phylogenetic tree based on 16S rRNA gene
Bootstrap GenBank

Note: Numbers at nodes in the tree denote bootstrap percentages; Those in parentheses are GenBank accession numbers.
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Table 3 Summary of strain capacity

Strains Content of IAA (mg/L) Siderophore capacity Phosphorus content (mg/L) Cellulase activity (U/mL) Amylase activity (U/mL)

B221 1.75 S 2.97 20.60 10.56
B351 0.82  aiald 8.55 26.08 6.08
B412 1.46 et 6.01 10.33 16.07
B433 9.23 A+t 4.90 11.19 8.29
B442 1.52 +++ 4.18 31.86 =
B453 1.64 -+ 4.84 =
B541 1.58 A= 9.79 27.80 6.91
B545 3.74 A 3.97 23.53 =
B542 5.73 SEEEE 5.00 30.62 =
B543 3.74 HE 6.75 10.38 =
B546 1.40 ettt 3.72 13.30 8.76
B547 1.32 et 6.79 17.98 4.19
B642 0.94 ++ 6.18 11.94 10.13
B641 0.85 +++ 8.55 1.74 5.84

Note: —: No growth promoting ability of the strain has been detected.
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